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【Abstract】　T here may be non-linear dynamic char acter istics dur ing the evo lution of t he sur face Low -
Cycle Fat igue( LCF ) cr acks system. Aft er the LCF exper iment on t he smoo th sample o f 1Cr18N i9T i done, the
viewpoint that the pr ocess o f fatigue cr acks evo lution is composed o f t wo phases is pr oposed. T he tw o phases
ar e named as the Mult i-cr acks Int eraction( M I) and the Local Dominant-cr acks Contro lling ( LDC) . It can be
seen from the statistical inv estig ation that the tr aditional sho rt cr ack evo lution phase is essent ially the M I ,
and is in disorder . I t is the g r ow th and coalescence of the local dom inant cr acks that induce the br oken of ma-
terial. The tw o phases in the fatigue cracks evo lution are essentially the r esult o f the non-equilibr ium bifur-
ca tion o f the system. It is a tr ansitio n from disco rder to o rder .


















如表 1 所示。力学性能如表 2 所示。
表 1　1Cr18Ni9Ti不锈钢的化学成份( Wt% )
C Si Mn C r T i S Ni Fe

















疲劳试验在 MTS 材料疲劳试验机上进行, 采






图 1 为加载水平 a= 400 Mpa时试样局部表面
的裂纹分布。可见光滑试样低周疲劳的一个典型特
点就是表面含有大量的裂纹。加载水平越高, 表面裂















根据显微观察结果, 按照类似于 T . Magnin 的
分类方法将 1Cr18N i9T i光滑试样低周疲劳裂纹分
成: ( 1) T ype Ⅰ: 2a≤25 m, 为 1Cr18N i9T i 不锈钢
材料的平均晶粒尺寸; ( 2) T ype Ⅱ: 25 m < 2a≤
75 m; ( 3) T ype Ⅲ: 75 m < 2a≤250 m; ( 4) Type

















































域主裂纹一般有几条, 如图 2( a )、( b)中 Type Ⅳ。试
样的最终破断正是由于这几条裂纹的扩展与连接而
造成的。


















义。在疲劳裂纹演化初期( T ype Ⅱ裂纹出现之前) ,
表现为 Type Ⅰ裂纹之间以及 Type Ⅰ裂纹与微观
结构(如晶界、二相粒子边界等)之间的相互作用; 脱
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